CHANNELS PER CARD; 10 

CONTACT CONFIGURATION; 2-pole Form A with conimon Guard. Uns^elected 
inputs are shorted (HI to LO) via user remc%^ubie jumpers, 

CONNECTOR TYPE: Quick disconnect screw terminal. No. 18 AIVG maximum wire 
size. 

RELAY DRIVE CURRENT: 80mA (per relay) typical. 

MAXIMUM SIGNAL LEVEL: 300V, 5A, lOOVA peak (resistive bad). 

CONTACT LIFE: 10' dosuies (cold switching); 10' closures (at maximum signal level) 
CONTACT RESISTANCE: 0.15S2 maximum. 

CONTACT POTENTIAL: ImV maximum. 

ACTUATION TIME: <15ms exclusive of maiiuraiue. 

CHANNEL ISOLATION: >10^0 and <50pF. 

INPUT iSOLATiON, 

Differential: >10TI and <150pF. 

Common Mode: >10''S2 and <150pF. 

COMMON MODE VOLTAGE: 300V peak. 

ENVIRONMENT, 

Operating: 0*^ to 50”C, up to 35°C at 70% R.H. 

Stos'age; -25"C to +65°C. 

DIMENSIONS, vVEIGHT: 32mrn high x U4mm wide x 272mm long (IV 4 " x 4 V 2 " x 
IOV 4 "). Net weight 0.37kg (13oz.). 
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SECTION 1 



The Model 7053 is a high current scanner card with the maximum capabilities 
of 300V, 5A or 100V«A switching (resistive load only). Signal levels of this 
magnitude may be found in applications such as power semiconductor 
testing. The Mod^ 7053 can also be used in nionitorii'ig currents from DC 
power supplies in general purpose ATE bench or laboratory applications. For 
easy input and output wiring the Model 7053 is designed with quick discon- 
nect screw terminals. Each channel has a HI and LO connection with a com- 
mon guard. Each of the 10 channels consist of a single 2-pole Form C relay. 

The card is field installable in an appropriate Keithiey scanner mainframe (e.g. 
Mode! 705} via the mainframe's rear panel. Cha.nnei switching is accomplished 
in less than 15msec {exclusive of mainfrarrie} and the specified relay life is 
greater than 10' closures {greater than 10~ dosures at maximum sigrtal levels). 
With the Model 7053's high channs! isolation 1 >10^12), it is well insulated from 
cross channel noise and interference. The Model 7053's high Input isolation 
( >10®Q) reduces loading to a minimum. 



Warranty information is stated on the inside front cover of this manual. If there 
is a need for service, contact the Keithiey representative or authorized repair 
facility in your area. Check the back cover of this manual for addresses. The 
serv'ice form supplied at the end of the manual should be used to provide the 
repair facility with adequate information concerning any difficulty. 



improvements or changes to this manual will be explained on an addendum in- 
cluded with this manual. 



The syrribol A\ denotes that the user should refer to the operating instruc- 
tions. 

The symbol denotes that a high voltage may be present on the 
terminal(s). 

The WARWIMG used in this manual explains dangers that could result in per- 
sonal injury or death. 

The CAUTION used in this manual explains hazards that could damage the 
instrument. 




Tiiis section provides the necessary Infonnation to use the Model 7053 with an 

appropriate Keithley scanner mainfrarrse (such as the Model 705). Once the 

card iS installed in the scanner mainframe, refer to the scanner n-'iaip.frame's in- 
struction manual for complete operating instructions. 

2.2 SAFETY PRECAUTiOMS 

1. Do not exceed the Model 7053's maximum allowable signal level as defined 
in the specifications. 

2. Do not exceed the maximum common rriode voltage of 3G0V as defined in 
the specifications. Exercise extreme caution whas*i a shock hazard is present 
at the terminals. The American National Standard Institute (ANSI) states 
that a shock hazard exists when voltage levels greater than 30V rms or 
42.4V peak are present. 

3. Make sure the scanner mainframe is grounded through a properly earth 
grounded receptacle before operation. 

4. Turn off al! power supplies and discharge any residual power before Install- 
ing or removing the Model 7053 from the scanner mainframe or wires from 
the terminals of the Modal 7053. 

5. Use appropriately rated wire when switching high current. 

6. Read this manual carefully arid ahere to ail the safety precautions listed 
before operating the Instrument. 

7. Inspect ail test connections for wear or defects such as cracks, exposed 
wires, etc. Correct any defect found before operating the instrument. 



Each channel on the Model 7053 high current card consists of a single 2-pole 

Form C relay. The Mode! 7053 will switch any one of the 10 signals (inputs) to 

one output, or switch one signal to any one of 10 outputs. 

1. Wir ing is accomplised by means of quick dlsconnoct screw terminals as 
shown on the component layout (Figure 6). 

2. Resistance of the relay contacts (terminals) is less than IBOmH, 

3. Use wires or cables that are rated for maximum signal levels. Thie maximum 
allowable wire size is No. 18 AWG. When operating at high current levels 
{e.g. Amps) consider the voltage burden (l«R drop) of the wire or cable be- 
ing used. For e.xampie; The approximate resistance of 18 guage copper wire 
is 6.3mQ/ft. The voltage burden is approximately 6.3mV/ft/Amp. At the 
maximum signal current of 5 Amps the voltage burden would be 31 .5mV/ft. 
if the wire being used is 3ft long the voltage burden of the wire is approx- 
imately 0.1V. 

4. Route the wires or cables through the rubber damps at the rear of the card. 



Refer to the scanner mainframe’s instruction manual for installation instruc- 
tions. 



signal Level— The maximum signal levels that the Model 7053 high current 
card operates at are 300V maximum, 5A or 100VA peak (resistive load only}. 
The contact life of the relays at maximum signal levels is greater than 10^ 
operations. 

I^OTE 

Maximum signal specifications apply to scanner output as well 
as inputs. For example, multiple channel closures cannot put 
more than 5A onto the output. 

WARNING 

When switching signals greater than 30V rms or 42.4V 
rms peak take care to prevent contact with five circuHs 
which could cause eiectrloal shock resulting In Injury or 
death. 



Cables— Sheilded cables should be used with the Model 7053 high current 
card and when switching above 50V or high current. The shield should be 
connected to circuit guard. This helps prevent excessive radiation from the 
cables from interdering with any equipment. The cable rating must exceed the 
maximum allowable signal levels as defined in the specifications. 



External Considerations— The Model 7053 is specified for a resistive load, 
however, external circuit capacitances and inductances can cause excessive 
currents and voltages across the relay contacts. The currents and voltages 
must be limited to within the maximum allowable signal levels. 

1. Capacitance— Charged capacitances in the circuit can cause oxce-ssive 
currents (surge currents) to flow through the relay contacts if the .source is 
shorted out or the output is switched to capacitive loads. This excessive 
current can weld the relay contacts together. Therefore, use series resistors, 
where needed, to limit the maximum current that can flow to w'ithin contact 
ratings. The maximum signal levels are stated in the specifications. 

2. Inductance— The inductance of cables can produce high voltage and arc- 
ing across relay contacts when switching. The peak transients must be 
limited to within the maximum signal levels as defined in the specifications. 



2.6 MODEL 7053 MODIFICATION 



Unselected inputs on the Model 7063 high current scanner card, are shorted 
(HI to LO) via installed jumpers (W101-VV1 10). If isolation is required betvv'een 
channel LO and channel HI, the Model 7053 can be modified to disconnect 
channel LO from channel HI when a relay is off (open). The modification in- 
volves removing a jumper v/ire for the channel that is to be modified. For ex- 
ample, remove jumper W101 to disconnect channel 1 's HI terminal from chan- 
nel 1 's LO terminal . Refer to the component layout ( Figure 6) for jumper loca- 
tion. 

it is recommended to remove the jumpers by cutting them with a pair of wire 
cutters. 

2.7 SWITCH TERMINOLOGY 



Throughout this manual the terminology Form C Is used. The term Form C is 
used in switch terminoloav and is described as follows: 




1). A 2-pole switch normally open Is classified as a 2 Form A. 

2. Form B Is similar to Form A except that Its contacts are normally closed 
(refer to Flgurs 1 ). A 2 pcie switch normally closed is classified as a 2 Form 
B. 

3. Form C is shown in Figure 1 as a single pole double throw switch. !t could 
also be a multiple switch such as a 2-pole which would be^classified as a 2 
Form C. 




Figure 1, Switch Terminology 





This section contains a performance v'erificatlon procedure. Since there are no 
caiibrauon adjustments, no recaiibratlon is necessary. Recommended main- 
tenance would Induds inspection of the scanner plug in board arid card edge 
connector to ensure good eieotrical contact. The verification procedure should 
be pet^ormed upon receiving the Model 7053 or at the time maintenance is 
performed on the mainframe. 

3.2 REQUIRED TEST EQUIPMENT 

Recommended test equipment foi performance verification is given in Table 1 . 
Test equipment other than the recommended equipment in Table 1 may be 
substitute If specifications equal or exceed the stated characteristics. 



Item 


Description 


Specifications 


Mfr. 




A 


Scanner Mainframe 


— 


Keithiey 


705 


B 


Voltage Source 


■lOOV DC 


Keithley 




C 


Ohmeter IDMM) 


< 0.112 sensitivity 


Keithiey 


195 


D 


Electrometer 


Sensitivity to 10~^A 


Keithiey 


614 



This section contains procedures needed to verify that the operation of the 

Model 7053 is within spodflcatiofts. 

1. Channel Isolation 

A. This test measures the electrical isolation between channels on the 
Model 7053. Set up the circuit shown in Figure 2. 

B. Short the HI and LO connections of each dmnna! on the Mode! 7053. 

C. Set the scanner mainframe to the channel mods, channel 1 and the step 
mode. Set the electrometer to AMPS and zero check. Program the 
Model 230 to output lOOV and take the electrometer out of zero check. 
Program channel 1 opan and the other channels are closed. 

0. The reading on the electrometer should less than 10“^A UQOnAI. 
Using Ohm's law calculate channel Isolation. For example; R = E/I = 
100V/10~'^A - 10^12. Due to the capacitance of the circuit the offset 
current may be high until Uie capacitance of the circuit is charged up. 
Wait until the readings settle out. 

E. Repeat steps C and D for the remairring channels on the card. 

2. Open and Close Test 

A. This test verifies that the Model 7053 opens and closes the channels on 
the card on command from the scanner mslnframs. Set up the test cir- 
cuit shovrf'n in Figure 3. 

B. Set the scanner mainframe to the channel rr>ode, channel 1 and the step 
mode. Set the Model 195 to OHMS and auto range. Using the scanner 








U. JOai/. I ne i«r t'urn«r '.m me & uum pcsHC} 

display should indicate a C. 

D. Using the scanner mainframe's front panei controls open channel 1 . The 
reading on the Model 195 should indicate an open circuit. The far right 
corner of the scanner mainframe's front panel display should Indicate an 
0 . 

E. Connect the test leads to the channel under test’s 10 terminal and the 
output LO terminal. Repeat steps B through D for the LO connections. 

F. Repeat steps A, B, C , 0 and E for the remaining channels on the card. 




Figure 2. Model 7053 Channel Isolation Test Circuit 




Figure 3. Model 7053 Open and Close Test Circuit 














A. This test measures the differentia! input isolation, which is the leakage 
resistance between a guarded channel's HI and LO connections. Set up 
the test circuit showvn in Figure 4. 

B. Set the scanner mainframe to the channel mode, channel 1 and the step 
mode. Set ihe elec iron leter to AMPS and place it in zero check. Pro- 
gram the Model 230 to output 100V and take the electrometer out of 
zero check. 

C. The reading on the electrometer should be less than 10'®A Using 

Ohm's law calculate the input isolation. For example: R = E/I = 
100V/ 10‘^A = Due to the capacitance of the circuit the offset cur- 
rent may be high until the capacitance of the circuit is charged up. Wait 
until the readings settle out. 

D. Repeat steps B and C for the ren^airring channels on the card. 

E. For Input Isolation (common mode) repeat steps 8 through D using the 
setup shown in Figure 5. 




Figure 4. Model 7053 Input Isolation (Differential) Test Circuft 








This section contains replacement parts information, a schematic diagram and 
a component layout for the Mode! 7053. 



4.2 REPLACEABLE PARTS 

Parts are listed alpa-numericah/ in order of their circuit designation. Table 2 
contains the electrical replaceable parts. Table 3 contains the mechanical 
parts. 



To place an order, or to obtain ir iforrnatlon concerning replacement parts, 
contact your Keithley representative or the factoryc See the back cover for ad- 
dresses. When ordering include the foiiowir.g information: 

1. Instrument Model Number 

2. Instrument Serial Number 

3. Part Description 

4. Circuit Description (if applicable! 

5. Keithley Part Number 



4.4 FACTORY SERVICE 



tf the instrument is to be returned to the factory for service, please photo copy 
the service form which follows this section, fill it out and return with the instru- 
ment. 



Figure 6 contains a component layout for the Model 7053. Figure 7 contains 
the schematic diagram of the Model 7053. 
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